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© Method for producing a hollow molded article having skin material. 

© A method for producing a hollow molded 
article having a skin material comprises steps 
of : (a) providing a skin material between a first 
mold and a second mold which are in an open 
state ; (b) supplying a molten thermoplastic 
resin between the first mold and the second 
mold ; (c) closing the first mold and the second 
mold ; (d) inserting a first hollow pin into the 
molten thermoplastic resin and supplying a gas 
into the resin through the first hollow pin to 
form a hollow part ; (e) inserting a second 
hollow pin into said hollow part and supplying 
the gas through the first hollow pin while dis- 
charging the gas through the second hollow 
pin, thereby to circulate the gas in the hollow 
part to cool and solidify the molten thermoplas- 
tic resin ; and (f) opening the first mold and the 
second mold and taking out the hollow molded 
article. A hollow molded article with a skin 
material can be efficiently cooled by means of a 
simple apparatus and operation without using a 
complicated apparatus or a special cooling ma- 
terial. Further, a hollow resin molded article 
having a skin material can be uniformly cooled 
in a short time without temporarily reducing the 
pressure in the hoi tow part and, therefore, a 
hollow molded article with a skin material free 
from distortion can be obtained. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to a method for producing a hollow molded article having a skin material 

thereon. 

Related Background Art 

10 Hitherto, U.S. Patent No.5, 154,872 proposes a method for producing a resin molded article having a skin 

material. 

Further. U.S. Patent No.5,277,865 (corresponding to Japanese Patent Laid-Open No.255314/1992) pro- 
poses a method for producing a hollow resin molded article. 

Furthermore, Japanese Patent Laid-Open No.2671 24/1 992 proposes a method for cooling a hollow resin 
15 molded article haying a skin material. 

SUMMARY OF THE INVENTION 

The inventors have found that the method described in the above Japanese Patent Laid-Open 

20 No.2671 24/1 992 suffer from the following problems. That is, according to this known method, a pressurized 
gas is injected into a molten resin to form a hollow part, after which the gas is then discharged from a gas- 
discharging hole. Subsequently, a cooling material is injected into the hollow part from a cooling material-sup- 
plying section and is retained in the hollow part, and thereafter, a pressurized gas is again injected into the 
hollow part to recover the cooling material. Therefore, this method has the problems that, during the period 

25 from the discharging of the gas until the complete filling of the cooling material, the pressure in the hollow part 
decreases and/or the rate of cooling becomes ununiform, resulting in distortion of the resulting molded articles. 

Further, in the above known method, liquids such as alcohols or water are mainly used as the cooling ma- 
terial and it is required to provide an injection nozzle for the cooling materials in addition to the injection nozzle 
for pressurized gas, the gas-discharging hole and the venting mechanism. Moreover, this method requires a 

30 very complicated apparatus, operation and control for retaining the cooling material in the hollow part for a 
given period and. thereafter, again introducing a pressurized gas into the hollow part to pressurize and dis- 
charge the cooling material. 

An object of the present invention is to provide a method for producing a hollow molded article according 
to which a hollow molded article with a skin material can be efficiently cooled by means of a simple apparatus 

35 and operation without using a complicated apparatus or a special cooling material. 

Another object of the present invention is to provide a method according to which a hollow resin molded 
article having a skin material can be uniformly cooled in a short time without temporarily reducing the pressure 
in the hollow part and, therefore, a hollow molded article with a skin material free from distortion can be ob- 
tained. 

40 The present invention provides a method for producing a hollow molded article having a skin material, 

which comprises steps of: 

(a) providing a skin material between a first moid and a second mold which are in an open state, 

(b) supplying a molten thermoplastic resin between the first mold and the second mold, 

(c) closing the first mold and the second mold, 

45 (d) inserting a first hollow pin into the molten thermoplastic resin and supplying a gas (e.g., a pressurized 

gas. preferably a pressurized air) into the resin through the first hollow pin to form a hollow part 
(e) inserting a second hollow pin into said hollow part and supplying the gas through the first hollow pin 
while discharging the gas through the second hollow pin, thereby to circulate the gas in the hollow part to 
coo) and solidify the molten thermoplastic resin, and 

so (f) opening the first mold and the second mold and taking out the resulting hollow molded article. 

The present invention further provides a method for producing a hollow molded article having a skin ma- 
terial, which comprises steps of: 

(a) providing a skin material between a first mold and a second mold which are in an open state, 

(b) supplying a molten thermoplastic resin between the first mold and the second mold, 
55 (c) closing the first mold and the second mold, 

(d) inserting a first hollow pin and a second hollow pin into the molten thermoplastic resin and supplying 
a gas (e.g., a pressurized gas, preferably a pressurized air) into the resin through the first and second hol- 
low pins to form a hollow part, 
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(e) supplying the gas through the first hollow pin while discharging th gas through the second hollow pin, 
thereby to circulate the gas in the hollow part to coot and solidify the molten thermoplastic resin, and 

(f) opening the first mold and the second mold and taking out the resulting hollow molded article. In this 
case, preferably the second hollow pin is switched from the gas-supplying state to the gas-discharging 

5 state while supplying the gas through the first hollow pin. 

In one aspect of the method of the present invention, at the above step (a), a first skin material is provided 
on the first mold which is in the open state to cover a cavity face of the first mold and a parting face formed 
around the cavity face and a second skin material is provided on the second mold which is in the open state 
to cover a cavity face of the second mold and a parting face formed around the cavity face, and, at the above 

10 step (b), the molten thermoplastic resin is supplied between said first skin material and said second skin ma- 
terial, followed by carrying out the steps (c)-(f). 

In another aspect of the method of the present invention, at the step (a), a first skin material is provided 
on the first mold which is in the open state to cover a cavity face of the first mold and a parting face formed 
around the cavity face, and, at the step (b), the molten thermoplastic resin is supplied between the first skin 

15 material and a cavity face of the second mold, followed by carrying out the steps (c)-(f). 

The molten thermoplastic resin supplied at the step (b) is preferably in an amount of 5-50 vol% of the cavity 
space to be defined by the cavity face of the first mold and that of the second mold. 

It is preferred that the first hollow pin and the second hollow pin are inserted into the molten thermoplastic 
resin by projecting them from at least one of the cavity faces of the first and second molds. 

20 Further, it is preferred to start the discharging of gas from the second hollow pin after lapse of 1-20 seconds 

from the formation of the hollow part, preferably from bringing the skin material into contact with the cavity 
face. Furthermore, it is preferred that the gas is supplied through the first hollow pin while the gas is discharged 
through the second hollow pin in order that an internal pressure in the hollow part necessary to maintain the 
shape of the hollow part can be kept. 

25 In the above-mentioned method of the present invention, the hollow body is efficiently and uniformly 

cooled from the inside by flowing and circulating a low-temperature gas in the hollow part and, therefore, the 
molten resin is solidified in a short time. 

Further, in the method of the present invention, since the gas used for the formation of the hollow part is 
continuously used as the cooling gas, the internal pressure in the hollow part can be maintained at a high level 
before the molten resin sufficiently solidifies and, therefore, distortion of the molded article due to the tem- 
porary reduction of the internal pressure does not occur. In addition, since gas will be flowed faster than liquid, 
the whole molded article can be cooled uniformly under such a condition that the differende in temperature 
at the gas-supplying opening and the gas-discharging opening is very small. Therefore, according to the meth- 
od of the present invention, distortion of molded articles which would be caused by ununiform cooling does 

35 not occur. 

Furthermore, in the method of the present invention, since the pressurized gas used for formation of the 
hollow part is used, as it is, as a cooling gas, there are needed neither additional mechanisms such as an in- 
jection device and an injection nozzle for another special cooling material nor extra operations such as injection 
and discharging of the special cooling material. Therefore, according to the present invention, a hollow molded 
40 article having a skin material can be efficiently cooled by a simple apparatus and a simple operation, without 
using complicated apparatuses or special cooling materials which have hitherto been needed. 

The "open state* referred to hereinabove means such a state that the cavity clearance between the cavity 
face of the first moid and that of the second mold is larger than the thickness of the desired article (a hollow 
molded article having a skin material). 
45 The present invention will become more fully understood from the detailed description given hereinbelow 

and the accompanying drawings which are given by way of illustration only, and thus are not to be considered 
as limiting the present invention. 

Further scope of applicability of the present invention will become apparent from the detailed description 
given hereinafter. However, itshouid be understood that the detailed description and specific examples, while 
so indicating preferred embodiments of the invention, are given by way of illustration only, since various changes 
and modifications within the spirit and scope of the invention will become apparent to those skilled in the art 
from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
55 . 

Fig.1 is a schematic sectional view of an example of a pair of molds used in the method of the present 
invention. 

Fig.2 is a schematic sectional view of another example of a pair of molds used in the method of the present 
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invention. 

Fig.3 is a timing chart which shows working of the molds, the hollow pins and others in one example of 
the method of the present invention. 

Figs. 4, 5 and 9 to 1 2 are schematic sectional views which show the states in the various steps of the method 
5 of producing a hollow molded article having skin materials on the whole surface thereof using the molds shown 
inFig.1. 

Fig. 6 is a schematic sectional view which shows an example of supplying a molten thermoplastic resin in 
the form of a rod in the method of the present invention. 

Fig. 7 is a schematic sectional view which shows an example of supplying a molten thermoplastic resin in 
w the form of a sheet in the method of the present invention. 

Fig. 8 is a schematic sectional view which shows an example of supplying a molten thermoplastic resin in 
the form of a parison in the method of the present invention. 

Fig.1 3 is a timing chart which shows working of the molds, the hollow pins and others in another example 
of the method of the present invention. 
15 Figs.14 to 19 are schematic sectional views which show the states in the various steps of the method of 

producing a hollow molded article having skin materials on the whole surface thereof using the molds shown 
in Fig.2. 

Figs. 20 to 25 are schematic sectional views which show the states in the various steps of the method of 
producing a hollow molded article having a skin material on one side surface thereof using the molds shown 
20 inFig.1. ^. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will be explained in detail below referring to the accompanying drawings. The same 
25 reference numerals are used to show the same or corresponding portions in all drawings. 
First, the molds used in the method of the present invention will be explained. 

As illustrated in Fig. 1 , a pair of molds 1 used in the present invention comprises a first mold 1a and a second 
mold 1b, which are fitted to a pressing apparatus 2. In Fig. 1 , the first mold 1a is provided at underside (the 
first mold 1a being lower mold or bottom mold), while the second mold 1 b is provided at upper side (the second 

30 mold 1 b being upper mold or top mold). Further, the first mold 1 a is attached to a fixed frame 2a of the pressing 
apparatus 2 (the first mold 1a being fixed mold), while the second mold 1b is attached to a movable frame 2c 
which is connected to the fixed frame 2a through connecting rods 2b (the second mold 1b being movable mold). 
Therefore, the second mold 1b is movable in the direction of A (double ended arrow A) in Fig.1. The first mold 
may be the top mold and the second mold may be the bottom mold. Further the first mold may be the movable 

35 mold and the second mold may be the fixed mold or both the molds may be the movable molds. 

The first mold 1a and the second mold 1b have cavity faces 3a and 3b respectively which conform to the 
configuration of the desired article and which oppose to each other. When the first moid 1a and the second 
mold 1 b are closed, the cavity faces 3a and 3b form a cavity space which conforms to the configuration of the 
desired molded article. Further, parting faces 4a and 4b are formed around the cavity faces 3a and 3b, re- 

40 spectively. The parting faces 4a and 4b are surfaces for holding the skin material therebetween when the first 
mold 1a and the second mold 1 b are closed as explained hereinafter. 

In Fig.1 , a first hole 5 communicating with cavity face 3a is formed in the first mold 1a, and the first hollow 
pin 6 and the first driving device 7 are put in the first hole 5. The first hollow pin 6 is movable by means of the 
driving device 7 in the direction of B (as shown by double ended arrow B) in Fig.1 and movable between one 

45 position when it is fully put in the first hole 5 and another position when it is projected from the cavity face 3a 
(Fig.1 shows the state when the hollow pin 6 is projected). The first hollow pin 6 has therein a gas passage 8 
through which gas passes and has at the tip portion thereof an opening 9 communicating with the gas passage 
8. A gas-supplying device 11 is connected to the gas passage 8 through a gas-supplying pipe 10, and a first 
gas-supplying valve 12 is provided at the gas-supplying pipe 10. Therefore, supply of gas from the first hollow 

so pin 6 and supply pressure of the gas can be adjusted by operating the gas-supplying valve 12. 

In Fig.1 , a second hole 13 communicating with cavity face 3a is formed in the first mold 1a, and the second 
hollow pin 14 and the second driving device 15 are put in the second hole 13. The second hollow pin 14 is 
movable by the driving device 1 5 in the direction of C (as shown by double ended arrow C) in Fig.1 and movable 
between one position when it is fully put in the second hole 13 and another position when it is projected from 

55 the cavity face 3a (Fig.1 shows the state when the hollow pin 14 is projected). The second hollow pin 14 has 
therein a gas passage 16 through which gas passes and has at the tip portion thereof an opening 17 commu- 
nicating with the gas passage 1 6. A gas-discharging pipe 1 8 is connected to the gas passage 1 6 and a pressure- 
control valve 19 is provided at the gas-discharging pipe 18. Another end of the gas-discharging pipe 18 is open 
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to the air. Therefore, gas can be discharged from the second hollow pin 14, and the pressure of discharging 
the gas from th second hollow pin 14 can be adjusted by operating the pressure-control valve 19. 

Furthermor , a controlling device 20 is connected to the first driving device 7, the second driving device 
15 and the gas-supply valve 12 to control these devices. By the controlling device 20, the first hollow pin 6 
5 and the second hollow pin 14 are controlled so that they are projected from the cavity face 3a at the time of 
forming the hollow part and cooling the resin explained hereinafter and they are put in the mold 1a after com- 
pletion of molding. 

v The first hollow pin 6 and the second hollow pin 14 may be provided at the second mold 1b or both the 

molds 1a and 1b. Further, the first hollow pin 6 and the second hollow pin 14 may be provided separately at 
id the first mold 1a and the second mold 1 b, respectively, but generally both the hollow pins 6 and 14 are provided 
at the fixed mold. 

The number of the first hollow pin 6 and that of the second hollow pin 14 are optionally selected depending 
on the size and shape of the desired molded articles, but at least one pin 6 and at least one pin 14 are neces- 
sary, respectively. The number of the first hollow pin 6 and that of the second hollow pin 14 are not necessarily 

15 the same. The position of the first hollow pin and that of the second hollow pin 14 are not especially limited, 
but for enhancement of cooling efficiency, it is preferred th^t they are positioned in optional combination de- 
pending on the size and shape of the desired hollow molded articles so that when gas is discharged-f rom the 
second hollow pin 14 while gas is injected from the first hollow pin 6, the gas supplied into the hollow part can 
r easily flow in the hollow part without causing partial staying of the gas. 

20 The first hollow pin 6 and the second hollow pin 14 are each in the form of a tube having a closed tip and 

preferably they are as thin as possible and have a sharp tip in order to make easier to pierce through the skin 
material and in order to make smaller the marks of the pin which would be left in the molded article after the 
hollow pin is drawn out. 

The opening 9 of the first hollow pin 6 is usually provided in the vicinity of the tip of the hollow pin in the 
25 direction perpendicular to the moving direction (B) of the pin 6 in plural numbers so as to discharge the gas in 
all directions, and typically, four openings are provided at an interval of 90°. The size, number and position of 
the opening can be optionally selected depending on the conditions such as thickness of the hollow pin, number 
and position of the hollow pin provided, amount of the gas injected and shape of the desired molded article. 
The opening 17 of the second hollow pin 14 may be the same as the opening 9 of the first hollow pin 6, 
30 but the size, etc. are optional as far as gas can be discharged therethrough. 

The driving devices 7 and 15 are not particularly restricted and, for example, there may be employed air 
or hydraulic driving devices or solenoid driving devices. The gas-supplying valve 12 and the pressure-control 
valve 19 are also not particularly restricted and, for example, solenoid valves may be used. 

The first mold 1a and the second mold 1 b shown in Fig.1 are both so-called female molds where the cavity 
35 faces 3a and 3b are formed as a concave, but one of the molds may be so-called male mold where the cavity 
face is formed as a convex. 

In the molds shown in Fig.1, the first hollow pin 6 is exclusively used for gas-supplying and the second 
hollow pin 14 is exclusively used for gas-discharging, but the second hollow pin 14 may have both the functions 
of gas-supplying and gas-discharging. Fig. 2 shows another example of the molds having such second hollow 
40 pin 14 having both the functions of gas-supplying and gas-discharging. 
■ In the pair of molds shown in Fig.2, the gas-supplying pipe 10 connected to the first hollow pin 6 and the 

gas-discharging pipe 18 connected to the second hollow pin 14 are connected with each other through a gas 
conduit pipe 21. A second gas-supply valve 22 is provided at the gas conduit pipe 21 and a gas-discharge valve 
23 is provided at the gas-discharging pipe 18. A controlling device 20 is connected to the first driving device 
45 7, the second driving device 15, the first gas-supply valve 12, the second gas-supplying valve 22 and the gas- 
*- discharge valve 23 to control these devices. 

Therefore, in the molds shown in Fig.2, when the first gas-supply valve 12 and the second gas-supply valve 
22 are opened and the gas-discharge valve 23 is closed, gas is supplied from the first hollow pin 6 and the 
second hollow pin 14, while, when the first gas-supply valve 12 and the gas-discharge valve 23 are opened 
50 and the second gas-supplying valve 22 is closed, gas is supplied from the first hollow pin 6 and gas is dis- 
charged from the second hollow pin 14. Accordingly, the second hollow pin 14 can be switched from the gas- 
supplying state to the gas-discharging state by changing the state of the second gas-supply valve 22 being 
opened and the gas-discharge valve 23 being closed to the state of the second gas-supplying valve 22 being 
closed and the gas-discharging valve 23 being opened using the controlling device 20. The pressure-control 
55 valve 19 may be used as the gas-discharge valve 23. 

Next, explanation will be given on the method of the present invention for producing a hollow molded articl 
having skin materials on the whole surface thereof using the molds provided with the first hollow pin 6 and the 
second hollow pin 14. First, production of such hollow molded article using the molds shown in Fig.1 will be 
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explained referring to Figs.3-12. 

First, in an open state where the second mold 1 b is at the position of UP in Fig. 3, the first skin material 
24a is provided on the first mold 1a to cover the cavity face 3a and parting face 4a of the first mold 1a and 
the second skin material 24b is provided on the second mold 1 b to cover the cavity face 3b and parting face 
5 4b of the second mold 1b (shown in Fig.4). In this case, the skin materials 24a and 24b are provided so that 
the end portions thereof cover the parting faces 4a and 4b, respectively. 

In providing the skin materials, when the mold is of female structure, preferably the skin material is not 
sagged (kept straight) and the end portions thereof are previously fixed on the parting face of the mold as 
shown in Fig.4. In the case of both the molds being of female structure, if each of the skin materials is provided 
10 so that it previously closely contacts with the whole cavity face of the mold, the molten thermoplastic resin 
cannot be enclosed or wrapped with the skin materials without a space between the resin and the skin material 
at the subsequent step of closing and, therefore, this is not preferred. 

Fixing of the skin material onto the parting face can be carried out by optional methods such as a method 
using a frame for holding the skin material. As a simple method, a fixing method using a pressure sensitive 
15 adhesive double coated tape may be employed. 

When the mold is of male structure, the skin material is placed in such a manner that it is put on the cavity 
face and the end portions thereof cover the parting face of the mold as shown in Fig. 6. 

The skin materials used here are optionally selected depending on the uses thereof such as surface dec- 
oration of the hollow molded article, cushioning, heat insulators, etc., but they must have such a heat resistance 
20 as not melting or breaking by the heat of the molten thermoplastic resin. Thickness of the skin material varies 
depending on the kind of the skin material and usually is about 0.3-4 mm. 

The skin materials are exemplified by sheet or film of thermoplastic resins, sheet or film of thermoplastic 
elastomers, thermoplastic resin foamed sheet, thermoplastic elastomer foamed sheet, nonwoven fabric, knit- 
ted fabric, and laminates comprising a combination thereof. Among them, preferred are extensible skin mate- 
25 rials. 

The surface of the skin materials may be decorated with uneven patterns (such as grain patterns), printing, 
and the like. Further, depending on the uses of the desired molded articles, the first skin material 24a and the 
second skin material 24b may be the same, or different from each other. 

Then, molten thermoplastic resin 25 is supplied between the first skin material 24a and the second skin 
30 material 24b which cover the cavity faces 3a and 3b, respectively, by a resin extruder or the like (shown in 
Fig.5). 

For supplying the molten thermoplastic resin 25, the molten resin 25 may be supplied in the form of a rod 
from a supply opening of a resin-supplying device 26 which is provided outside the molds, as shown in Fig. 6. 
Alternatively, molten resin 25 may be extruded in the form of a sheet from T-die 27 provided at the head of 

35 resin-supplying device 26, as shown in Fig. 7. Furthermore, molten resin 25 may be extruded in the form of a 
hollow (in the form of a parison) from parison die 28 provided at the end of resin-supplying device 26, as shown 
in Fig. 8. The supply method of resin 25 is optionally selected depending on the shape of the cavity and the 
shape of the desired hollow molded article, but, when the hollow molded article is in the form of a pipe, the 
resin is preferably supplied in the form of a rod and, when the hollow molded article is in the form of nearly a 

40 flat plate, the resin is preferably supplied in the form of a sheet. Further, when a molded article having a skin 
material on only one side surface thereof is produced as explained hereinafter, the resin is preferably supplied 
in the form of a parison. In all of these resin supply methods, it is desired to supply the resin uniformly between 
the skin materials provided on the cavity faces with moving the molten resin-supply opening and/or moving 
the mold. 

45 Amount of the molten thermoplastic resin 25 supplied varies depending on the volume to be occupied by 

the hollow part in the desired hollow molded article, but usually is in the range of 5-50 vd% of the volume of 
cavity to be defined by the cavity faces 3a and 3b of the molds 1 a and 1b. 

The thermoplastic resins used here include general thermoplastic resins such as polyethylene, polypro- 
pylene, polystyrene, acrylonitrite-styrene-butadiene copolymer, polyvinyl chloride, polyamide, polycarbonate, 

so polyethylene terephthafate, poly but ylene terephthalate, potyphenylene ether and st y re ne- aery Ion it rile copo- 
lymer; thermoplastic elastomers such as EPM and EPDM; mixtures thereof; and polymer alloys thereof. 

These thermoplastic resins may contain inorganic fillers such as talc, wollastonite or glass fibers and may 
naturally contain various customary additives such as antioxidants and ultraviolet absorbers, or various colo- 
rants. 

55 As shown in Fig.5, the molten thermoplastic resin 25 is suppli d between the skin materials 24a and 24b 

and, immediately thereafter, the second mold 1b is lowered to the position DOWN to close the molds 1a and 
1b and the end portions of skin materials 24a and 24 b are sandwiched between parting faces 4a and 4b of 
the molds to fix them (t, in Fig.3), wher by the molten thermoplastic resin 25 supplied between skin materials 
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24a and 24b is wrapped therebetween with extending the skin materials and thus is in an enclosed state (shown 
in Fig.9). 

After lapse of 1 - 30 seconds, preferably 1-20 seconds, from the closing, the first driving device 7 is worked 
(t 2 in Fig.3) to allow the tip portion of the first hollow pin 6 to pierce through the first skin material 24a and to 
5 insert it into the molten thermoplastic resin 25 (shown in Fig.1 0). In this case, it is necessary that the first hollow 
pin 6 is projected in such a manner that the tip does not pierce the second skin material 24b. In order to make 
more uniform the thickness of resin layer which is a substrate of the resulting hollow molded article, it is pre- 
ferred that the opening 9 of the first hollow pin 6 is positioned at nearly the center of molten resin layer 25 
(nearly the center between skin material 24a and skin material 24b). 

10 Then, the first gas-supply valve 12 is opened (t 2 in Fig.3) to inject pressurized gas 29 from opening 9 of 

the first hollow pin 6. The injected pressurized gas 29 forms hollow part 30 and expands the molten resin 25 
with extending skin materials 24a and 24b, whereby the skin materials 24a and 24b are brought into close con- 
tact with cavity faces 3a and 3b, and at the same time, there is formed a hollow molded article comprising ther- 
moplastic resin 25 to which skin materials 24a and 24b are thermocompression bonded (shown in Fig. 11). 

15 The pressurized gas used must have a pressure necessary to expand the molten thermoplastic resin 25 

together with the skin materials 24a and 24b, the resin 25 being wrapped with the skin materials 24a and 24b 
and thus being in an enclosed state. The gas is normally used in a state pressurized to 2-10 kg/cm 2 . 

Examples of the gas are air, nitrogen and the like. Air is preferably used as the gas from the points of work- 
- ability, economy and safety. 

20 After the hollow part 30 is formed by the injection of the pressurized gas 29, with continuing the injection 

of gas 29, this state is maintained for 1-20 seconds, preferably 10-15 seconds so that the resin 25 is cooled 
to such extent as losing its fluidity. Thereafter, the second driving device 15 is worked (t 3 in Fig.3) to allow the 
tip portion of the second hollow pin 14 to pierce through the first skin material 24a and resin layer 25 and to 
insert the tip portion into the hollow part 30 (shown in Fig. 12). When the second hollow pin 14 is inserted into 

25 the hollow part 30, gas is begun to be discharged through opening 17 of the second hollow pin 14. In this state, 
the gas is continuously supplied from the first hollow pin 6 while the gas is discharged from the second hollow 
pin 1 4, thereby to make the gas flow in the hollow part 30 and then to discharge the gas which has been heated 
by the heat of molten resin 25 into the atmosphere from opening 17 of the second hollow pin 14 through the 
pressure-control valve 19. The arrows in Fig. 12 show the flow of the gas 29. 

30 In this case, the gas-discharging pressure and the gas-supplying pressure are controlled by pressure-con- 

trol valve 19 and the first gas-supply valve 12, respectively, so that the gas-supplying pressure and the gas- 
discharging pressure can suitably balance while keeping an internal pressure of the hollow part 30 necessary 
to maintain the shape of the hollow part Such internal pressure is preferably 2-10 kg/cm 2 . 

In this way, the flow of gas is generated in the hollow part 30, and, by injecting a gas lower in temperature 

35 than the resin 25 into the hollow part 30, the hollow body is efficiently and uniformly cooled from inside owing 
to circulation of the gas and thus the molten resin 25 solidifies in a short time. 

After the molten resin 25 has completely solidified, the first gas-supply valve 12 is closed to stop the supply 
of gas (t* in Fig.3). Then, the second mold 1 b is elevated to the position UP to open the molds and the resulting 
hollow molded article having skin materials is then removed (te in Fig.3). After supply of the gas is stopped, 

40 the first hollow pin 6 and the second hollow pin 14 are fully put in the first hole 5 and the second hole 13 in 
the mold 1a, respectively (ts in Fig.3). These hollow pins 6 and 14 may be fully put in the holes before opening 
of the molds or after removal of the article. The gas remaining in the hollow part 30 after stopping the supply 
of gas may be previously discharged from the second hollow pin 14 before removal of the article or may be 
spontaneously discharged from the fine holes left after the article is taken out and the hollow pins are drawn 

45 out. 

In this way, a hollow molded article having skin materials on the whole surface thereof can be produced. 
• The hollow molded article may have marks left after the hollow pins 6 and 14 have been drawn out but they 
can be made merely fine traces by employing hollow pins of as fine as possible. Furthermore, for some skin 
materials, the marks can be made apparently unrecognizable owing to their restoring force, etc. 
so Next, production of a hollow molded article having skin materials on the whole surface thereof using the 

molds shown in Fig. 2 will be explained referring to Figs. 13-1 9. 

First, in an open state where the second mold 1 b is at the position UP in Fig. 1 3, the first skin material 24a 
and the second skin material 24b are provided on the first mold 1 a and the second mold 1 b, respectively (shown 
in Fig. 14), in the same manner as mentioned above, and then, molten thermoplastic resin 25 is supplied be- 
55 tw en the first skin material 24a and the second skin material 24b (shown in Fig. 15). Immediately thereafter, 
the second moid 1b is lowered to the position DOWN to close both the molds 1a and 1b (t t in Fig. 13), and thus, 
the molten thermoplastic resin 25 is in the state of being enclosed with the skin materials 24a and 24b (shown 
in Fig.16). 
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After lapse of 1 - 30 seconds, preferably 1-20 seconds, from the closing, the first driving device 7 and 
the second driving device 15 are worked (t 2 in Fig. 13) to allow the tip portions of the first hollow pin 6 and the 
second hollow pin 14 to pierce through the first skin material 24a thereby to insert the tip portions into the molten 
thermoplastic resin 25 (shown in Fig. 17). 

5 Then, the first gas-supply valve 1 2 and the second gas-supply valve 22 are opened with the gas-discharge 

valve 23 being closed (t 2 in Fig. 13) to inject pressurized gas 29 from opening 9 of the first hollow pin 6 and 
opening 17 of the second hollow pin 14. The injected pressurized gas 29 forms hollow part 30 and expands 
the molten resin 25 with extending skin materials 24a and 24b, whereby the skin materials 24a and 24b are 
brought into close contact with cavity faces 3a and 3b, and at the same time, there is formed a hollow molded 

10 article comprising the thermoplastic resin 25 to which the skin materials 24a and 24b are thermocom press ion 
bonded (shown in Fig. 18). In this case where the gas is injected from a plurality of hollow pins, the injection 
efficiency of the pressurized gas is improved, but a partition wall 31 of the resin is formed between these hollow 
pins. The thickness and the position of the partition wall 31 formed remarkably vary depending upon a differ- 
ence between the pressures of supplying gas from the hollow pins, as well as a difference between the times 

15 of starting gas-supply from the hollow pins. 

Then, resin 25 is cooled to such extent as losing its fluidity while the gas 29 is injected. Thereafter, with 
continuing the injection of the gas from the first hollow pin 6, the gas-discharge valve 23 is opened and simul- 
taneously the second gas-supply valve 22 is closed to stop the gas conduit pipe 21 between the first hollow 
pin 6 and the second hollow pin 14 (t 3 in Fig. 13), whereby the gas injection from the second hollow pin 14 is 

20 stopped and, at the same time, the gas discharge from opening 17 of this hollow pin 14 is started (shown in 
Fig. 19). In this state, the gas is continuously supplied from the first hollow pin 6 with discharging the gas from 
the second hollow pin 14, and, as a result, the hollow body is efficiently and uniformly cooled from the inside 
by circulation of the gas having a low temperature in the hollow part 30 and thus the molten resin 25 solidifies 
in a short time. Furthermore, the partition wall 31 of the resin is broken by such circulation of the gas. 

25 After the molten resin 25 has completely solidified, the first gas-supply valve 12 is closed to stop the supply 

of gas (t4 in Fig. 13). Then, the second mold 1b is elevated to the position UP to open the molds and then the 
resulting hollow molded article having skin materials is removed (tg in Fig. 13). After supply of the gas is stopped, 
the first hollow pin 6 and the second hollow pin 14 are fully put in the first hole 5 and the second hole 13 in 
the mold 1a, respectively (ts in Fig. 13). In this way, a hollow molded article having skin materials applied to 

so the whole surface thereof is obtained. In this case where the second hollow pin is constructed as that having 
both the functions of gas-supplying and gas-discharging as mentioned above, the total number of the hollow 
pins diminishes and hence, marks of the hollow pins preferably diminish. 

Production of a hollow molded article having skin materials applied to the whole surface thereof has been 
explained hereinabove, but according to the present invention, a hollow molded article having a skin material 

35 applied to only one side surface thereof can also be produced. Next, production of a hollow molded article hav- 
ing a skin material applied to only one side surface thereof using the molds shown in Fig.1 will be explained 
referring to Figs.20-25. 

First, only the first skin material 24a is provided on the first mold 1a in the open state (shown in Fig.20) in 
the same manner as mentioned above, and then, molten thermoplastic resin 25 is supplied between the first 
40 skin material 24a and cavity face 3b of the second mold 1 b (shown in Fig.21 ). Immediately thereafter, both the 
molds 1a and 1b are closed. 

Subsequently, the first driving device 7 is worked to allow the tip portion of the first hollow pin 6 to pierce 
through the first skin material 24a thereby to insert the tip portion into the molten thermoplastic resin 25 (shown 
in Fig.23). 

45 Then, the first gas-supply valve 1 2 is opened to inject pressurized gas 29 from opening 9 of the first hollow 

pin 6. The injected pressurized gas 29 forms hollow part 30 and expands the skin material 24a and the molten 
resin 25, whereby the skin material 24a and the molten resin 25 are brought into close contact with the cavity 
faces 3a and 3b, respectively. Simultaneously, there is formed a hollow molded article comprising the ther- 
moplastic resin 25 to which the skin material 24a is thermocompression bonded (shown in Fig.24). 

so Then, resin 25 is cooled to such extent as losing its fluidity while the gas 29 is injected. Thereafter, the 

second driving device 15 is worked to insert the second hollow pin 14 in the hollow part 30 and to start gas- 
discharge through opening 17 of the hollow pin 14 (shown in Fig.25). In this stat , the gas is continuously sup- 
plied from the first hollow pin 6 with discharging the gas from the second hollow pin 14, and, as a result, the 
hollow body is efficiently and uniformly cooled from the inside by circulation of the gas having a low temper- 

55 ature in the hollow part 30 and thus the molten resin 25 solidifies in a short time. 

After the molten resin 25 has completely solidified, the supply of th gas is stopped and the molds are 
opened to remove the resulting hollow molded article having a skin material. In this way, a hollow molded article 
having a skin material applied to one side surface thereof is obtained. 
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In this case, when the first and second hollow pins 6 and 14 are directly projected into the molten resin 
from the sid of molten resin 25, the resulting hollow molded article has no marks of hollow pins left in the 
skin material 24a. 

As explained above, according to th method of the present invention, the hollow molded article having a 
5 skin material can be eff iciently cooled by a simple apparatus and a simple operation without using the con- 
ventional complicated apparatuses or special cooling materials. 

Further, according to the method of the present invention, the resin hollow molded article can be cooled 
uniformly and in a short time without temporary reduction of pressure in the hollow part and thus, a hollow 
molded article having a skin material free of distortion can be obtained. 
10^ Furthermore, according to the method of the present invention, there can be easily obtained thermoplastic 
resin hollow molded articles having a skin material which is not restricted by the resin used and can be readily 
controlled in the wall thickness to give a uniform wall thickness arid the method can be applied to articles having 
a shape of high blow ratio. Moreover, hollow molded articles having hollow ribs can be produced by selecting 
molding conditions and the resulting hollow molded articles are light in weight and can be employed for various 
15 uses. 

[Examples] 

The present invention will be explained in more detail by the following nonlimiting examples. 
20 The skin materials and the thermoplastic resins used in the examples are as follows: 

Skin material A(24b): Polypropylene sheet (0.3 mm thick) 

Skin material B(24a): Foamed polypropylene sheet laminated with a non-rigid polyvinyl chloride 

sheet as a surface layer (3 mm thick) 
Polypropylene resin: SUMITOMO NOBLEN AX568 manufactured by Sumitomo Chemical Co., Ltd. 



Example 1 

A thermoplastic resin hollow molded article having skin materials on the whole surface thereof was pro- 
se duced using the molding machine shown in Fig.1 by the steps shown in Figs.4, 5 and 9 to 12 in accordance 
with the time chart shown in Fig.3. 

The first skin material 24a was stretched to cover cavity face 3a of the first mold 1a in an open state and 
both ends of the skin material were fixed onto parting face 4a by a pressure sensitive adhesive double coated 
tape. Similarly, the second skin material 24b was stretched to cover cavity face 3b of the second mold 1b and 
35 both ends of the skin material were fixed onto parting face 4b by a pressure sensitive adhesive double coated 
tape (shown in Fig.4). The first hollow pin 6 and the second hollow pin 14 were put or received in the first mold 
1a. 

Polypropylene resin 25 molten at 230'C in an amount of 40 vol% based on the cavity volume was uniformly 
supplied onto the first skin material 24a stretched over the cavity face 3a of the first mold 1a from T-die 27 
40 provided at the tip of portable extruder 26 which was moved horizontally (shown in Figs.5 and 7). 

Immediately after the resin was supplied, the second mold 1 b was lowered to close both the molds 1a and 
1 b to enclose the molten resin 25 with both the skin materials 24a and 24b (shown in Fig. 9). 

After lapse of 1 5 seconds from the closing of the molds, the first hollow pin 6 was projected from the cavity 
face 3a of the first mold 1a and the tip portion of the pin 6 was inserted in the molten resin 25 by piercing it 
45 through the skin material 24a in such a manner that the opening 9 of the pin 6 was positioned at nearly the 
center between the skin materials 24a and 24b (shown in Fig. 10). Immediately after the projection of the pin, 
pressurized air 29 (room temperature) under a pressure of 1 0 kg/cm 2 was injected into the molten resin 25 from 
the opening 9 (shown in Fig. 11). 

Subsequently, with continuing the injection of air 29 from the opening 9, the second hollow pin 14 was 
so inserted in the formed hollow part 30 by piercing it through the skin material 24a and resin layer 25 after lapse 
of 15 seconds from the starting of the injection of air 29 from the opening 9, and the air in the hollow part 30 
was discharged from opening 17 under a discharging pressure of 4.5 kg/cm 2 to cause circulation of air in the 
hollow part 30 (shown in Fig. 12). 

After lapse of 20 seconds from the starting of the air-discharge from the opening 1 7, injection of the pres- 
55 surized air 29 from the opening 9 was stopped and the air remaining in th hollow part 30 was discharged, 
and thereafter, the first hollow pin 6 and the second hollow pin 14 were put back in the mold 1a. 

The second mold 1b was elevated to open the molds, and then a hollow molded article having two skin 
materials on th upper and under surfaces thereof was taken out from the molds. 
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The resulting hollow molded article was free from distortion and had a good appearance. 

Presence or abs nee of the distortion was determined in the following manner. That is, the hollow molded 
article was put on a horizontal table with the side of the polypropylene sheet facing upward, and when there 
was a space between the surface of the table and the under surface of the hollow molded article, the molded 
5 article was regarded to have a distortion. 

Comparative Example 1 

A hollow molded article was produced in the same manner as in Example 1, except that the discharging 
10 of air was not carried out and the injection time of the pressurized air was 35 seconds. 

The resulting hollow molded article had a good appearance, but was considerably distorted and the desired 
shape could not be obtained. Further, the hollow molded article was not sufficiently cooled in the molds. 

Comparative Example 2 

A hollow molded article was produced in the same manner as in Example 1, except that the supplying time 
of the pressurized air was 35 seconds and supply of the gas from the first hollow pin 6 and discharge of the 
gas from the second hollow pin 14 were started at the same time. 

The hollow part was not sufficiently formed in the resulting molded article and the desired shape was not 
obtained. 

Example 2 

A thermoplastic resin hollow molded article having skin materials on the whole surface thereof was pro- 
25 duced using the molding machine shown in Fig.2 by the steps shown in Figs.14 to 19 in accordance with the 
time chart shown in Fig.13. The resulting hollow molded article had no distortion and had good appearance 
as in Example 1 . Further, there is no partition wall of the resin in the hollow part in the resulting article. 

Example 3 

A thermoplastic resin hollow molded article having a skin material on one side surface thereof was pro- 
duced using the molding machine shown in Fig.1 by the steps shown in Figs.20 to 25 in accordance with the 
time chart shown in Fig. 3. The resulting hollow molded article had no distortion and had good appearance as 
in Example 1. 

From the invention thus described, it will be obvious that the invention may be varied in many ways. Such 
variations are not to be regarded as a departure from the spirit and scope of the invention, and all such mod- 
ifications as would be obvious to one skilled in the art are intended to be included within the scope of the fol- 
lowing claims. 

The basic Japanese Application No. 11 2983/1 994 filed on May 26, 1994 is hereby incorporated by refer- 
ence. 

Further, U.S. Patent No.5,277,865 is hereby incorporated by reference. 
Claims 

45 

1. A method for producing a hollow molded article having a skin material, which comprises steps of: 

(a) providing a skin material between a first mold and a second mold which are in an open state, 

(b) supplying a molten thermoplastic resin between the first mold and the second mold, 

(c) closing the first mold and the second mold, 

so (d) inserting a first hollow pin into the molten thermoplastic resin and supplying a gas into the resin 

through the first hollow pin to form a hollow part, 

(e) inserting a second hollow pin into said hollow part and supplying the gas through the first hollow 
pin while discharging the gas through th second hollow pin, thereby to circulate the gas in the hollow 
part to cool and solidify the molten thermoplastic resin, and 
55 (f) opening the first mold and the second mold and taking out the hollow molded article. 

2. A method according to claim 1, which comprises the steps of: 

(a) providing a first skin material on the first mold in the open state to cover a cavity face of the first 
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mold and a parting face formed at a periphery of the cavity face of the first mold and providing a second 
skin material on the second mold in the open state to cover a cavity face of the second mold and a 
parting face formed at a periphery of the cavity face of the second mold, the cavity faces of the first 
mold and the second mold each having a desired configuration, 
5 (b) supplying the molten thermoplastic resin between the first skin material and the second skin ma- 

terial, 

(c) closing the first mold and the second mold to enclose the molten thermoplastic resin with the first 
skin material and the second skin material, 

(d) inserting the first hollow pin into the molten thermoplastic resin and supplying the gas into the resin 
10 through the first hollow pin to form a hollow part, thereby to bring the first skin material and the second 

skin material into contact with the cavity face of the first mold and that of the second mold, respectively, 

(e) inserting the second hollow pin into said hollow part and supplying the gas through the first hollow 
pin while discharging the gas through the second hollow pin, thereby to circulate the gas in the hollow 
part to cool and solidify the molten thermoplastic resin, and 

15 (f) opening the first mold and the second mold and taking out the hollow molded article. 

' 3. A method according to claim 1, which comprises the steps of: 

(a) providing a first skin material on the first mold in the open state to cover a cavity face of the first 
mold and a parting face formed at a periphery of the cavity face, the cavity face having a desired con- 

20 figuration, 

(b) supplying the molten thermoplastic resin between the first skin material and a cavity face of the 
second mold, 

(c) closing the first mold and the second mold, 

(d) inserting the first hollow pin into the molten thermoplastic resin and supplying the gas into the resin 
25 through the first hollow pin to form a hollow part, thereby to bring the first skin material into contact 

with the cavity face of the first mold and to bring the resin into contact with the cavity face of the second 
mold, 

(e) inserting the second hollow pin into said hollow part and supplying the gas through the first hollow 
pin while discharging the gas through the second hollow pin, thereby to circulate the gas in the hollow 

30 part to cool and solidify the molten thermoplastic resin, and 

(f) opening the first mold and the second mold and taking out the hollow molded article. 

4. A method for producing a hollow molded article having a skin material, which comprises steps of: 

(a) providing a skin material between a first mold and a second mold which are in an open state, 
35 (b) supplying a molten thermoplastic resin between the first mold and the second mold, 

(c) closing the first mold and the second mold, 

(d) inserting a first hollow pin and a second hollow pin into the molten thermoplastic resin and supplying 
a gas into the resin through the first and second hollow pins to form a hollow part, 

(e) supplying the gas through the first hollow pin while discharging the gas through the second hollow 
40 pin, thereby to circulate the gas in the hollow part to cool and solidify the molten thermoplastic resin, 

and 

(f) opening the first mold and the second mold and taking out the hollow molded article. 

5. A method according to claim 4, which comprises the steps of: 

45 (a) providing a first skin material on the first mold in the open state to cover a cavity face of the first 

mold and a parting face formed at a periphery of the cavity face of the first mold and providing a second 
skin material on the second mold in the open state to cover a cavity face of the second mold and a 
parting face formed at a periphery of the cavity face of the second mold, the cavity faces of the first 
mold and the second mold each having a desired configuration, 

50 (b) supplying the molten thermoplastic resin between the first skin material and the second skin ma- 

terial, 

(c) dosing the first mold and the second mold to enclose the molten thermoplastic resin with the first 
skin material and the second skin material, 

(d) inserting the first hollow pin and the second hollow pin into the molten thermoplastic resin and sup- 
55 plying the gas into the resin through the first hollow pin and the s cond hollow pin to form a hollow 

part, thereby to bring the first skin material and the second skin material into contact with the cavity 
face of the first mold and that of the second mold, respectively, 

(e) supplying the gas through the first hollow pin while discharging the gas through the s cond hollow 
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pin, thereby to circulate the gas in the hollow part to cool and solidify the molten thermoplastic resin, 
and 

(f) opening the first mold and the second mold and taking out the hollow molded artid . 

5 6. A method according to claim 4, which comprises the steps of: 

(a) providing a first skin material on the first mold in the open state to cover a cavity face of the first 
mold and a parting face formed at a periphery of the cavity face, the cavity face having a desired con- 
figuration, 

(b) supplying the molten thermoplastic resin between the first skin material and a cavity face of the 
10 second mold, 

(c) closing the first mold and the second mold, 

(d) inserting the first hollow pin and the second hollow pin into the molten thermoplastic resin and sup- 
plying the gas into the resin through the first hollow pin and the second hollow pin to form a hollow 
part, thereby to bring the first skin material into contact with the cavity face of the first mold and to bring 

15 the resin into contact with the cavity face of the second mold, 

(e) supplying the gas through the first hollow pin while discharging the gas through the second hollow 
pin, thereby to circulate the gas in the hollow part to cool and solidify the molten thermoplastic resin, 
and 

(f) opening the first mold and the second mold and taking out the hollow molded article. 

20 

7. A method according to claim 4, 5 or 6, wherein the second hollow pin is switched from the gas-supplying 
state to the gas-discharging state while the gas is supplied through the first hollow pin. 

8. A method according to claim 1 , 3, 4 or 6, wherein the first hollow pin and the second hollow pin are directly 
25 inserted into the molten thermoplastic resin without allowing them to pierce through the skin material. 

9. A method according to any one of claims 1 to 7, wherein the first hollow pin and the second hollow pin 
are inserted into the molten thermoplastic resin by allowing them to pierce through the skin material. 

30 10. A method according to any one of claims 1 to 9, wherein the molten thermoplastic resin is supplied in an 
amount of 5-50 vol% of a cavity space to be defined by the cavity face of the first mold and the cavity 
face of the second mold. 

11. A method according to any one of claims 1 to 10, wherein the first hollow pin and the second hollow pin 
35 are inserted into the molten thermoplastic resin by projecting them from at least one of the cavity faces 

of the first mold and the second mold. 

12. A method according to any one of claims 1 to 11, wherein the discharge of the gas through the second 
hollow pin is started 1-20 seconds after the hollow part is formed. 

40 

13. A method according to any one of claims 1 to 12, wherein the gas is supplied through the first hollow pin 
while the gas is discharged through the second hollow pin to keep an internal pressure in the hollow part 
necessary to maintain the shape of the hollow part. 

45 14, A method according to any one of claims 1 to 13, wherein the gas has a temperature of lower than that 
of the resin when the gas is injected. 

15. A method according to any one of claims 1 to 14, wherein the gas is a pressurized gas. 

so 16. A method according to any one of claims 1 to 15, wherein the gas is air. 

17. A method of producing a hollow resin molded article in which gas is supplied to and discharged from the 
interior of the article to cool the same. 

55 



12 



i 



EP 0 684119 A2 



Fig. I 




T 

20 



13 



EPO084 TT9A2 




T 

20 



14 



EP 0 684 119 A2 



Fig. 3 



POSITION OF 
SECOND MOLD 
lb UP 



DOWN 



RESIN -SUPPLYING 
MACHINE 



ON 



OFF 

POSITION OF 
FIRST PIN 6 up 

DOWN 

VALVE 1 2 FOR 

SUPPLYING 

GAS OPEN 



CLOSE 



-ft- 



POSITION OF 
SECOND PIN 14 



UP 
DOWN 



-Vr 



ti 



t2 



i I 



U t 5 t 6 



TIME 



TIME 



T4ME 



TIME 



TIME 



15 



BNSOOCID: <EP 



06841 ISA? I > 



EP 0 684 T19 A2 



lb- 



la- 



19 18 



Fig. 4 

3b 



I5 



l24b 
4 b 



4a 
24a 



3a 7 10 12 



Ib- 



la- 



Fig. 5 

3b 



24b 



r/ i. / / J / / / 



25 



"24a 



3a 



16 



EP 0 684 119 A2 



Fig. 6 



26 




24b 
25 

-24a 
-Iq 




17 



EP 0 684 T19 A2 



F i g. 9 





EP0 684 119 A2 



Fig. 1 1 




Fig. 1 2 



24b 




19 



BNSOOCID: <EP 06841 19A2 I > 



EP O 68* 119 AT 



F i g. 13 



POSITION OF 
SECOND 
MOLD lb 



UP 



DOWN 



RESIN- 
SUPPLYING 
MACHINE 



ON 



OFF 



POSITION OF 
FIRST PIN 6 



UP 



DOWN 



VALVE 12 FOR 
SUPPLYING 



GAS 



CLOSE 



OPEN 1- 

I 

U 



POSITION OF 
SECOND 
PIN 14 



UP 
DOWN 



VALVE 22 FOR 
SUPPLYING 
GAS 



OPEN 
CLOSE 



-K- 



VALVE 23 FOR 

IG 

OPEN 
CLOSE 



DISCHARGING 1 

(3 A 5 nocwr T ~ i 



I 



J_. 



"f • 



I 



TIME 



TIME 



TIME 



TIME 



TIME 



TIME 



t4t 5 t 6 



TIME 



20 



EP 0 684 119 A2 



Fig. 14 




ft 



•4a 
"24a 



3=T 



19 |8 ^ 3 15 22 2 } , 3a 7 



IO 12 



Fig. 15 




la- 



I 



^/ / / / J / > > r_ 



24b 



24a 



4} 



^O 3 



3a 



21 



BNS0OCI0: <EP ._ 06841 19A2_I_> 



EF06WTT9A2 



F i g. 1 6 




F i g. 17 




22 



EP 0 684 119 A2 



Fig. I8 





BNSDOCID: <EP 068411 9A2 I > 



EP0 684TTOA2 



ID' 
14 

la- 



Fig. 20 

3D 



19 18 



3a 7 



4b 



^4a 
24a 

.6 



9= 



12 



ID- 



Fig. 21 

3b 



^S? ^ ; ; > > > > >~7 j— . 



la- 



■24a 



3a 



24 



EP 0 684 119 A2 



Fig. 22 



3b 




Fig. 23 



3b 9 25 




15 14 3a 7 12 



25 



BNSDOCID: <EP_0684119A2J_> 



EF0684119A2 



Fig. 24 





26 



® OJ 



Europaisches Patentamt ~ 
European Pat nt Office 
Office europe n des brev ts 





(TT) Publication number : 0 684 1 19 A3 



EUROPEAN PATENT APPLICATION 



@ Application number : 95303572.2 
(g) Date of filing : 25.05.95 



©Intel. 6 : B29C 45/14, B29C 45/17, 
B29C 49/66, B29C 49/24 



(30) Priority: 26.05.94 J P 112983/94 

(53) Date of publication of application : 
29.11.95 Bulletin 95/48 

(§4) Designated Contracting States : 
DE FR GB IT 

(88) Date of deferred publication of search report : 
13.12.95 Bulletin 95/50 

@ Applicant : SUMITOMO CHEMICAL COMPANY 
LIMITED 

5-33, Kitahama 4-chome, 
Chuo-ku 

Osaka-shi, Osaka 541 (JP) 



(72) Inventor : Matsumoto, Masahito 
1-133, Kuwata-cho 2-chome 
Ibarakl-shi, Osaka 567 (JP) 
Inventor: Funakoshi, Satoru 
16-56, Toyosato 3-chome, 
Higashiyodogawa-ku 
Osaka-shi, Osaka 533 (JP) 
Inventor : Kitayama, Takeo 
9-1, Tamagawa 1-chome 
Takatsuki-shi, Osaka 569 (JP) 
Inventor : Matsubara, Shigeyoshi 
7-3, Zuiko 1-chome, 
Higashiyodogawa-ku 
Osaka-shi, Osaka 533 (JP) 

@ Representative : Abbie, Andrew Kenneth et al 
R.G.C. Jenkins & Co. 
26 Caxton Street 
London SW1H 0RJ (GB) 



(S) Method for producing a hollow molded article having skin material 



CO 

< 

0> 



GO 
CO 



(57) A method for producing a hollow molded 
article having a skin material comprises steps 
of : (a) providing a skin material between a first 
mold and a second mold which are in an open 
state ; (b) supplying a molten thermoplastic 
resin between the first mold and the second 
mold ; (c) closing the first mold and the second 
mold ; (d) inserting a first hollow pin into the 
molten thermoplastic resin and supplying a gas 
into the resin through the first hollow pin to 
form a hollow part; (e) Inserting a second 
hollow pin into said hollow part and supplying 
the gas through the first hollow pin while dis- 
charging the gas through the second hollow 
pin, thereby to circulate the gas in the hollow 
part to cool and solidify the molten thermoplas- 
tic resin ; and (f) opening the first mold and the 
second mold and taking out the hollow molded 
article. A hollow molded article with a skin 
material can be efficiently cooled by means of a 
simple apparatus and operation without using a 
complicated apparatus or a special cooling ma- 
terial. Further, a hollow resin m Id d article 
having a skin material can be uniformly cooled 
in a short time without temporarily reducing the 
pressure in the hollow part and, therefore, a 
hollow molded article with a skin material free 
from distortion can b obtained. 



Fig. 12 




UJ 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP0 684 1T9 A3 



Si 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppBcattoa Noaher 

EP 95 30 3572 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Cfcatian »f aacumcat with indi cation, where appropriate, 
of warrant passagaa 



EP-A-0 560 522 (BOC GROUP INC) 15 
September 1993 

* claim 3 * 

: PATENT ABSTRACTS OF JAPAN 
vol. 017 no. 056 (M-1362) ,4 February 1993 
& JP-A-04 267124 (T0Y0DA GOSEI CO LTD) 
22 September 1992, 

* abstract * 

; US-A-3 488 801 (HAVELY JOHN E) 13 January 
I 1970 

!* column 3, line 48 - line 55; figure 1 * 

EP-A-0 320 925 ( BAYER ISCHE H0T0REN WERKE 
AG ;DYNAMIT NOBEL AG (DE)) 21 June 1989 

* abstract * 



The present search report has been oYaw o ap for all 



Refevaatt 
to daim 



1-17 



1-17 



1-17 



1-17 



CLASSIFICATION OF THE 
APPLICATION <l»t.CL*) 



B29C45/14 
B29C45/17 
B29C49/66 
B29C49/24 



TECHNICAL FIELDS 
SEARCHED (btCLft) 



B29C 



THE HAGUE 



Date #f caaafaUai * tat i 

10 October 1995 



Van Wallene, A 



CATEGORY OF CITED DOCUMENTS 

X : partJcaUity retwsnt if taken stoat 

Y : parttcslarty relevant If combM wit* rather 

docDOiaftt of the saaw category 
A : tflcanoIogtcaJ badk&roa* 

: noo-wrtttm atsdosure 
P : inttrmetiatt Cocomtut 



T : theory or prbdpla anaerMni the ktvesttoo 
E : eartler aatamt locniaani, but pobttsbea on, or 

aftar tha filing iata 
D : aacanont dtaa la tha apaUcanon 
L : 4oconraat dtad for otbar roasons 

of tha tua« aateet family, aw ie sp onalng 



2 



